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ABSTRACT

This study evaluated the phytochemical and antibacterial properties of the hexane, ethyl acetate and
ethanol leaf extracts of Swartzia madagascariensis Desv (Fabaceae). Ethno-medicinally, the leaves
are used in the treatment of cutaneous wounds, diarrhoea, malnutrition, inflammations and scabies
among others. The phytochemical screening using standard methods, revealed the presence of
alkaloids, flavonoids, tannins, cardiac glycosides, saponins, triterpenes and steroids. The
antibacterial activities of extracts (2.5, 5, 10, 20 and 40 mg/ml) of S. madagascariensis were tested
against three  Gram-positive—Staphylococcus aureus, Streptococcus pyogenes, and
Corynebacterium ulcerans; one Gram-negative—Escherichia coli pathogens. The activity was
determined using well diffusion method with zones of inhibition ranges of 17-18 mm for hexane, 24-
27 mm for ethyl acetate and 21-22 mm for ethanol extracts. Minimum Inhibitory Concentration (MIC)
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of the extracts was determined using 0.5 scale Mc-farland’s turbidity standard. The extracts at 20
mg/ml (hexane), 5-10 mg/ml (ethyl acetate) and10 mg/ml (ethanol) inhibited the growth of the
isolates. It also gives Minimum Bactericidal Concentrations ranging from 40 mg/ml (hexane extract),
20 mg/ml (ethyl acetate) and 40 mg/ml (ethanol extract). Zone of inhibitions of extracts were
compared to that of standard antibacterial drug, ciprofloxacin (32-37 mm). The results from this
study support the traditional use of the leaves of S. madagascariensis in the treatment of bacterial

infections.

Keywords: Swartzia madagascariensis; leaf extracts; phytochemical screening; antibacterial activities.

1. INTRODUCTION

Infectious diseases are one of the leading
causes of morbidity and mortality worldwide,
especially in developing countries [1]. Therefore,
the use of medicinal plants play a vital role in
covering the basic health needs in developing
countries and these plants may offer a new
source of antibacterial agents with significant
activity against infective bacterial strains [2].

Infections caused by resistant bacteria often fail
to respond to the standard treatment, resulting in
prolonged illness and greater risk of death. The
death rate for patients with serious infections
treated in hospitals is about twice that in patients
with infections caused by non-resistant bacteria
[3]. Alternative antibacterial drugs from plants
have been revived for disease management due
to the increased prevalence of multidrug
resistance strains of bacterial isolates. This
increased prevalence have been attributed to
the indiscriminate uses of commercial antibiotics
and this in turn has forced scientist to search for
new antibacterial substances from various
medicinal plants. These plants appears to be the
important approaches to the development of
these antibiotics as metabolites such as phenolic
compounds and essentials oils have been
reported to posses high antibacterial properties
which are of great importance to tackling
bacterial diseases [4].

Swartzia madagascariensis Desv is a member of
the plant family Fabaceae. It is a semi deciduous
shrub or small tree up to 15 m tall, multi-
stemmed or with a single bole up to 60 cm in
diameter. The leaves are compound,
imparipinnate with a common stalk of 7.5-10 cm
long with short hairs. It has 5-11 alternate to sub-
opposite leaflets, and the leaflets are elliptic to
obovate. Fruits are cylindrical with dark brown to
black colour, up to 30 cm, indehiscent. Flowers
have 2-10 flowered sprays, with one large petal
and a mass of orange yellow stamens, sweetly
scented [5]. It is called Snake bean in English,

‘Bayama’ or ‘Gama Fada’ in Hausa, ‘Yawolawogi’
in Nupe, ‘Hil Igwom’ in Tiv. Swartzia
madagascariensis leaves have been used
traditionally in northern Nigeria as a remedy
against some infectious diseases like cutaneous
wounds, scabies and venereal diseases [6]. The
use of herbal drugs in traditional medicine needs
to be evaluated by using current scientific
approaches with the view to giving the patient an
appropriate dosage of the medication as against
the most practiced unquantifiable approach by
the native healers [1].

The present study is aimed at investigating the
phytochemical constituents and antibacterial
activities of the leaf extracts of
S. madagascariensis with a view to either
support or debunks the traditional claims of using
the leaf in treatment of bacterial infections.

2. MATERIALS AND METHODS

2.1 Plant Collection, Identification and

Preparation

Fresh leaf of S. madagascariensis was collected
around Kufena village in Zaria Local Government
area, Kaduna State, Nigeria in June, 2014. It was
identified at the herbarium section of the
Department of Biological Sciences, Ahmadu
Bello University, Zaria Nigeria. The plant was
identical to a herbarium sample with voucher
number 7231 deposited in the Department. The
plant sample was dried for five days at room
temperature, powdered, sieved and stored at a
room temperature, in a closed container for
future use.

2.2 Extraction of Plant Materials

The plant material (500 g) was extracted with two
liters of Hexane using soxhlet apparatus and the
extract was filtered and marc was pressed to
dryness and then further extracted with two liters
of ethyl acetate and finally with ethanol and the
extracts were then filtered using a Whatmans




No. 1 filter paper and the extracts were
evaporated to dryness using a water bath at
40<C. The dried extracts were weighed and the
percentage vyield for the plant extracts were
hexane (1.90%w/w), ethyl acetate (10.73%w/w)
and ethanol (5.34%w/w) respectively and kept in
a desiccator until required for further analysis.

2.3 Phytochemical Screening of the Crude
Extracts of S. madagascariensis Leaf

Phytochemical analysis was carried out to
determine the active ingredients of the hexane,
ethyl acetate and ethanol extracts of the
S. madagascariensis leaves. Procedures
described by [7] were adopted for the detection
of the presence or absence of alkaloids,
anthracenes, cardiac glycosides, flavonoids,
saponins, steroids, tannins and triterpenes.

2.4 Antibacterial Activity

2.4.1 The test microorganisms

The test organisms were biochemically identified
clinical isolates of Corynebacterium ulcerans,
Escherichia coli, Staphylococcus aureus and
Streptococcus pyogenes. They were obtained
from the Department of Medical Microbiology,
Ahmadu Bello University Teaching Hospital
(ABUTH) Shika.

2.4.2 Standardization of the inoculum

The bacterial isolates were sub-cultured in
nutrient broth for 24 hours. A loopful of the
overnight nutrient broth was diluted in normal
saline (0.85% NaCl w/v). The turbidity marched
with 0.5 Mcfarland standards, which contained a
mean of 1.5x10° CFU/mL, which marches with
the standard turbidity of 1% (w/v) barium
sulphate solution [8].

2.4.3 Preparation of extract concentrations

Hexane, ethyl acetate and ethanol leaf extracts
(0.4 g) each of S. madagascariensis were
weighed and dissolved separately in 10 ml of
DMSO to obtain a concentration of 40 mg/ml as
an initial concentration. From the stock solution,
two-fold serial dilutions are made to obtain 20,
10, 5 and 2.5 mg/ml concentration of each
extracts. Standard antibiotic — Ciprofloxacin
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(10 pg) was used as the positive control drug for
antibacterial agents [9].

2.4.4 Preparation of culture media

Culture media for antibacterial study was
prepared using the Muller Hinton agar and was
sterilized at 121<C for 15 minutes, poured into
sterilized petri dishes; it was then allowed to cool
and solidified. Diffusion method was used to
screen the extracts; the sterilized medium was
seeded with 0.1 ml of the standard inoculums of
the test microbes and was spread evenly over
the surface of the medium with a sterile swab. A
well was cut at the centre of each inoculated
medium using a standard cork — borer of 6 mm in
diameters; 0.1 ml of the extract solution of the
concentration of 40 mg/ml was introduced into
each well on the inoculated medium.

The incubation of the medium was made at 37C
for 24 hours, after which the plates were
observed for the zone of inhibition of growth
which was measured with a transparent ruler and
the result recorded in millimeters [9,10].

2.4.5 Determination of MIC

The minimum inhibitory concentrations of the
different extracts were carried out using the broth
dilution method [11].

Mueller Hinton broth was prepared, 10 ml was
dispensed into test tubes and sterilized at 121C
for 15 minutes and the broth was allowed to cool.
The turbidity was made possible by preparing the
Mc — farland’s turbidity scale number 0.5. The
test microbes were inoculated into the test tubes
by dissolving 10 ml of the prepared normal saline
and then incubated at 37<C for 6 hours. Dilution
of the test microbes was done in the normal
saline until the turbidity marched with that of the
Mc — farland standard by visual comparison and
the concentration was determined at that point.
Two — fold serial dilution of the extract in the
sterile broth was prepared and concentrations
were obtained as 40, 20, 10, 5 and 2.5 mg/ml.

The test microbes (0.1 ml) in the normal saline
were inoculated at different concentrations,
incubated at 37 for 24 hours after which the
test tubes are observed for turbidity (growth).
The lowest concentration of the extract in the
broth that will not allow turbidity indicates
minimum inhibitory concentration [11].



2.4.6 Determination of MBC

Minimum bactericidal concentrations of the
different extracts were carried out to determine
whether the test microbes were Kkilled or their
growth was inhibited. The contents of the MIC in
the serial dilution was then sub — cultured onto
the prepared medium and incubated at 37 for
24 hours, after which each plate of the medium
was observed for colony growth. The minimum
bactericidal concentration was determined as the
plates with lowest concentration of the extract
without colony growth [11].

3. RESULTS AND DISCUSSION

Table 1 presents the phytochemical constituents
of the hexane, ethyl acetate and ethanol extracts
of S. madagascariensis leaf. Alkaloids,
anthracenes, cardiac glycosides, flavonoids,
saponins, steroids, tannins and steroids were
found to be present in the ethanol extract, while
flavonoids, steroids and triterpenes were present
in the ethyl acetate extract. The hexane extract
contained chiefly steroids and terpenoids, while
alkaloids, anthracenes, flavonoids and tannins
were not detected. These results are almost in
conformity with [12].

Table 2 shows the antibacterial activities of the
hexane, ethyl acetate and ethanol extracts of
S. madagascariensis leaf. Ciprofloxacin (10 ug)
used as a control was found to be active against
all the test bacterial isolates with diameter of
inhibition zones ranging between 32 mm to 37
mm. Hexane extract was found to be inactive
against C. ulcerans, but was active against the
rest of the test bacteria with diameter of zones of
inhibition ranging between 17 mm to 18 mm.
Ethyl acetate extract exhibited strong activity
against gram positive, S. aureus at a diameter
zone of inhibition of 27 mm and S. pyogenes with
diameter zone of inhibition of 25 mm; while it was
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in- active against C. ulcerans, and for the gram
negative bacteria was recorded as E. Coli at 24
mm. The ethanol extract also has an effect on
the bacterial isolates with diameter zones of
inhibition of 22 mm for S. aureus, 21 mm for
S. pyogenes, while it has no activity on
C. ulcerans and 22 mm for E. coli. The hexane
extract had minimal effect on the test organisms
compared to ethyl acetate and ethanol extracts,
with diameter zones of inhibition of 18 mm for
S. aureus, 18 mm for S. pyogenes, no effect
against C. ulcerans and 17 mm for E. coli.

Table 3 presents the results of MIC of the
hexane, ethyl acetate and ethanol extracts of
S. madagascariensis leaf. The MIC was 10
mg/ml for the ethyl acetate extract against all
pathogens except for S. aureus which was
observed at 5 mg/ml, MIC of the ethanol extract
was observed at 10 mg/ml against all pathogens.
Whereas, MIC of the hexane extract was at 20
mg/ml. Ethyl acetate extract had exhibited better
activity at MIC of 5 mg/ml compared to ethanol
extract with MIC of 10 mg/ml and hexane extract
with MIC of 20 mg/ml.

Table 4 shows the results of MBC of the hexane,
ethyl acetate and ethanol extracts of
S. madagascariensis leaf. Ethyl acetate had a
better activity against all the test isolates at MBC
of 20 mg/ml followed by ethanol that was active
at MBC of 40 mg/ml against the bacterial strains.
Hexane extract was active at MBC of 40 mg/ml
against all isolates (E. coli, Staph. aureus and
S. pyogenes).

The presences of phenolic compounds which are
known to have antibacterial activity were
revealed in the plant; this therefore, supported
the use of the plant in the traditional treatment of
cutaneous infections, venereal diseases, and
dysentery [6].

Table 1. Phytochemical screening of the leaf extracts of S. madagascariensis

Phytoconstituents Hexane

Ethyl acetate Ethanol

Alkaloids -
Anthracenes -
Cardiac glycosides -
Flavonoids -
Saponins -
Steroids +
Tannins -
Triterpenes +

.
+ o+ + + + + 4+ o+

Key: + = Present, - = Absent
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Table 2. Zones of Inhibition of hexane, ethyl acetate and ethanol extracts (mm) of

S. madagascariensis

leaf

Test organisms Hexane Ethyl acetate Ethanol Ciprofloxacin
Corynebacterium ulcerans 0 0 0 32
Escherichia coli 17 24 22 35
Staphylococcus aureus 18 27 22 37
Streptococcus pyogenes 18 25 21 35

Table 3. Minimum Inhibitory concentration of hexane, ethylacetate and ethanol extracts of

S. madagascariensis

leaf

Organisms Hexane (mg/ml) Ethyl acetate (mg/ml) Ethanol (mg/ml)

40 20 10 5 25 40 20 10 5 25 40 20 10 5 2.5
C. ulcerans 0O O 0 0 0 0 0 0 0 0 0 0 0 0 0
E. coli - * + ++ - - * + ++ - - * + ++
Staph. aureus T S - - o+ - - R
Strep. pyogenes - * + ++ - - * + o+ - - * + ++

KEY: - = clear (no growth), * = MIC, + =turbid (light growth), ++ = (moderate turbid), +++ = (high turbidity),
0 = no activity

Table 4. Minimum bactericidal concentration of hexane, ethyl acetate and ethanol extracts of

S. madagascariensis

leaf

Organisms Hexane (mg/ml) Ethyl acetate (mg/ml) Ethanol (mg/ml)

40 20 10 5 25 40 20 10 5 25 40 20 10 5 25
C. ulcerans 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E. coli * + o+ - * S R S = S R
Staph. aureus  * + ++ A+ - * + ++  +++ * + ++ A+
S. pyogenes * + ++ A+ - * + ++  +++ * + ++ A+

KEY: - = clear (no growth), * = (MBC), + = scanty colonies growth (light growth), ++ = (moderate turbid colonies
growth), +++ = (heavy colonies growth), 0 = no activity

Michal et al. [13] reported that saponins are
sensitive against six strains of E. coli compared
to standard drugs streptomycin. Active crude
flavonoids separated from Mimba pudica
(Fabaceae) have been evaluated and found
sensitive against Gram positive Staph. aureus
and gram negative P. aeruginosa [14].

4. CONCLUSION

The results of the phytochemical screening
showed that alkaloids, anthracenes, cardiac
glycosides, flavonoids, saponins, steroids,

tannins and triterpenes were present in varied
compositions in the leaf extracts (hexane, ethyl
acetate and ethanol) of S. madagascariensis.

The results of the sensitivity test also showed
that all the leaf extracts of S. madagascariensis
had antibacterial activities against the tested
bacterial isolates. Also, values of MBC and MIC
indicate that the ethyl acetate extract had the
most bactericidal properties on the studied

isolates. This activity could be attributed to
flavonoids, steroids or triterpenes.

5. RECOMMENDATION

Further work needs to be done to determine,
identify, purify and quantify the antibacterial
compound within this plant and also to determine
its full spectrum of efficacy.
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